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1
VALVE FOR AIR CHAMBERS

CLAIM FOR PRIORITY

The present application 1s a national stage filing under 35
US.C. § 371 of PCT application number PCT/IB2014/
066952, having an international filing date of Dec. 16, 2014,
which claims pnorlty to Italian application number
UD2014A000068, having a filing date of Apr. 16, 2014, the
disclosures of which are hereby incorporated by reference 1n
their entireties.

FIELD OF THE INVENTION

Forms of embodiment described here concern a two-way
valve for air chambers to allow the selective passage of one
or more fluids from a univocal entrance zone to two distinct
outlet zones.

In particular, forms of embodiment described here can be
used, by way of non-restrictive example, on tires of means
of land transport used both on- and ofl-road.

Forms of embodiment described here also concern a tire
on which said valve 1s installed.

BACKGROUND OF THE INVENTION

Tires are known for land transport means with two or
more wheels, such as for example bicycles, motor cycles or
suchlike, both for sport and amateur use and also for daily
use, which for each of the wheels comprise a tire disposed
in contact with the ground and mounted on rims, and a
corresponding air chamber.

This conventional solution, 1n some circumstances, as for
example regarding the use of mountain bikes, cycles, motor
cycles and/or 1in other situations, mostly in competitive
sport, 1s not always the best for users regarding the intlation
pressure. Indeed, 1t for traveling over certain ground, for
example with poor adherence, a lower intflation pressure 1s
advised, this can contrast with the need to sateguard the rims
when there are obstacles such as sidewalks, curbs or other.

To meet these requirements, in the production of tires,
double chamber tires have been developed, with different
inflation pressures. In particular, a first air chamber can be
positioned adherent to the rim and a second air chamber can
be made in the space between the first air chamber and the
tire. This configuration allows to reduce the bulk of the two
air chambers, equating them 1n size to the technologies that

use a single air chamber. An air chamber valve can be
associated to each air chamber, accessible for the user with
inflation tools and which allows to inflate them to different
pressures.

The possibility of defining two zones at diflerent pres-
sures can influence the protection of the rim from damage
and the driving performance of the means.

In particular, the first air chamber, nearer the rim, can be
inflated to high pressure (for example 100 ps1) and can act
as a shock absorber and prevent damage to the rim 1n the
case of jumps and uneven ground, or obstacles. Another
advantage of keeping a high pressure 1n the first air chamber
1s that 1t allows an optimum connection between the tire and
the rim without them being distant from each other.

However, in order to improve driving conditions, espe-
cially off-road, 1t 1s common practice to lower the pressure
in the air chamber for example to 0-10 ps1 1 order to
increase the area of contact between ground and tire. In the
double air chamber systems described, this can be achieved
by acting on the pressure 1n the second air chamber, leaving,
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2

the pressure 1n the first air chamber unchanged. In particular,
the pressure 1n the second chamber 1s taken to these condi-

tions of low pressure because 1t 1s the portion of the air
chamber that directly affects adherence to the ground.

The presence of two air chambers that can be inflated to
different pressures allows to identity two volumes that
exploit the advantages deriving from using high and low
pressures together. However, this technology provides to
install one valve for each air chamber. In this way there 1s
a possible increased cost for the producer, since the cost of
the valve greatly aflects the overall cost of the tire; more-
over, the rims currently on the market have to be modified
to house the two valves, and there 1s a greater inflation time
due to the need to move from one valve to the other. Finally,
there may be unbalanced weight on the rim due to housing
two distinct valves.

Document DE-A-106448 describes a valve for the pas-
sage of air between two air chambers of a known type.

Document U.S. Pat. No. 2,549,075 describes a valve for
double chamber tires. The valve has two outlets for both the
air chambers, or one outlet for a single chamber. Conse-
quently, this known solution does not allow to selectively
inflate one air chamber or the other.

Document U.S. Pat. No. 2,991,821 describes a valve for

compartmentalized tires with two air chambers.
Document U.S. Pat. No. 3,536,119 describes a dual valve

for known tires.

Document US-A-2010/0108217 describes a system of
valves for tires with a double air chamber that functions as
a two-way selector tap.

There 1s therefore a need to perfect a valve for air
chambers that can overcome at least one of the disadvan-
tages of the state of the art.

In particular, one purpose of the present mvention 1s to
obtain a single valve that can interact with a double chamber
tire where 1t 1s not necessary to have two valves, one for each
chamber.

Another purpose of the present invention 1s to obtain a
valve for tires with two air chambers that 1s simple to use,
with a possible production cost that 1s lower than current
alternatives and/or with a possible overall weight less than
current alternatives.

The Applicant has devised, tested and embodied the
present invention to overcome the shortcomings of the state
of the art and to obtain these and other purposes and
advantages.

SUMMARY OF THE INVENTION

The present invention 1s set forth and characterized in the
independent claims, while the dependent claims describe
other characteristics of the invention or variants to the main
inventive i1dea.

Forms of embodiment described here concern a valve for
air chambers suitable to cooperate with a tire having two air
chambers disposed adjacent and mainly concentric with
respect to each other.

For example, the two air chambers are disposed around
the same rim, and cooperate with a tire to form a wheel for
a vehicle, advantageously with two or three wheels,
although an application on one-wheeled vehicles or with
four or more wheels 1s not excluded.

According to one form of embodiment, the valve com-
prises a fixed body and a mobile selector body. The mobile
selector body can be disposed coaxially in the fixed body
and slide with respect to the fixed body along a sliding and
rotation axis. The mobile selector body has a first position of
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use, associated during use to at least a first outlet, and a
second position of use, associated during use to at least a
second outlet. The passage between the first and second
position of use of the mobile selector body occurs, 1 a
preferred form of embodiment, by rotation of the mobile
selector body with respect to the fixed body around an axis
of rotation.

In some forms of embodiment, the valve for air chambers
can be 1ncluded 1n a tire for air chambers. In these forms of
embodiment, the valve for air chambers can be configured so
that a first air chamber 1s associated to a first position of use
and a second air chamber 1s associated to a second position
of use.

According to one feature, the fixed body 1s made with an
internal cavity and the internal cavity comprises at least a
seating, said at least one seating housing at least a first
sealing element and a second sealing element.

According to one feature, the mobile selector body and
the fixed body are configured to be coupled by screwing, the
mobile selector body providing a threaded portion and the
fixed body being provided with a first portion that com-
prises, 1n the internal cavity, a threaded zone mating with the
threaded portion.

According to one feature, the fixed body comprises a
second portion adjacent to the first portion, the second
portion comprising one or more first radial outlets and one
or more second longitudinal outlets.

According to one feature, the mobile selector body com-
prises an entrance zone, a channel for the passage of the air
and one or more radial outlets configured to communicate
respectively with the one or more first radial outlets 1n the
first position of use and with the one or more second
longitudinal outlets 1n the second position of use.

According to one feature, a mechanical stop system 1s
provided, configured to prevent the axial dis-insertion of the
mobile selector body and fixed body, and a mechanical
end-of-travel system 1s provided, configured to define an
end-of-travel of the rotation screwing of the mobile selector
body and fixed body.

The use of the valve for air chambers according to
teatures described here allows selective access to two dis-
tinct air chambers, each operating at a diflerent pressure.
Furthermore, the possibility of selecting the air chamber on
which to operate, by rotating the mobile selector body,
allows to accelerate the overall inflation times.

The wvalve according to some forms of embodiment
described here can be used instead of the normal valves on
the market with one air chamber, without making any
modifications to the rims.

These and other aspects, characteristics and advantages of
the present disclosure will be better understood with refer-
ence to the following description, drawings and attached
claims. The drawings, which are integrated and form part of
the present description, show some forms of embodiment of
the present invention, and together with the description, are
intended to describe the principles of the disclosure.

The various aspects and characteristics described in the
present description can be applied mdividually where pos-
sible. These individual aspects, for example aspects and
characteristics described in the attached dependent claims,
can be the object of divisional applications.

It 1s understood that any aspect or characteristic that 1s

discovered, during the patenting process, to be already
known, shall not be claimed and shall be the object of a
disclaimer.

BRIEF DESCRIPTION OF THE

DRAWINGS

These and other characteristics of the present invention
will become apparent from the following description of
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4

some forms of embodiment, given as a non-restrictive
example with reference to the attached drawings wherein:

FIG. 1 1s a section of a valve for air chambers according
to forms of embodiment described here;

FIGS. 2a, 2b and 2c¢ are schematic views of the valve 1n
FIG. 1 1 different positions of use;

FIGS. 3, 4, 5 and 6 are part sections of a valve for air
chambers according to some forms of embodiment
described here 1n different positions of use.

To facilitate comprehension, the same reference numbers
have been used, where possible, to 1dentify i1dentical com-
mon elements 1n the drawings. It 1s understood that elements
and characteristics of one form of embodiment can conve-
niently be incorporated into other forms of embodiment
without further clanfications.

DETAILED DESCRIPTION OF SOME
OF EMBODIMENT

FORMS

We shall now refer in detail to the various forms of
embodiment of the present invention, of which one or more
examples are shown in the attached drawings. Each example
1s supplied by way of illustration of the invention and shall
not be understood as a limitation thereof. For example, the
characteristics shown or described mnsomuch as they are part
of one form of embodiment can be adopted on, or 1in
association with, other forms of embodiment to produce
another form of embodiment. It 1s understood that the
present invention shall include all such modifications and
variants.

FIGS. 1-2 are used to describe forms of embodiment,
which can be combined with all the forms of embodiment
described here, of a valve for air chambers 10 according to
the present description, suitable to cooperate with a tire
having two air chambers disposed adjacent and mainly
concentric with respect to each other.

According to the present description, the valve for air
chambers 10 can comprise a fixed body 11 and a mobile
selector body 12 configured to be selectively mobile with
respect to the fixed body 11.

The fixed body 11 and the mobile selector body 12 can be
configured as a shait, or similar tubular element, with the
second being coupled mobile axially 1nside the first, that 1s,
the telescopic type.

The fixed body 11 and the mobile selector body 12 are
disposed during use coaxially one in the other with respect
to a common axis X, in particular the fixed body 11 can be
configured to house the mobile selector body 12.

The mobile selector body 12 can have a first position of
use, or high position, associated during use to at least a first
outlet 15, and a second position of use, or low position,
associated during use to at least a second outlet 16. The first
outlet 15 can be made radial, while the second outlet 16 can
be made longitudinal, that 1s, 1n a direction parallel to the
axis X.

According to some forms of embodiment, described for
example using FIG. 1, the fixed body 11 can be made with
two first outlets 15 and one second outlet 16.

In some forms of embodiment, which can be combined
with all the forms of embodiment described here, the num-
ber of each first outlet 15 and second outlet 16 may be
different, for example one, two, three and so on.

In particular, according to possible implementations the
first outlets 15 can be transversely through apertures 1n the
walls of the fixed body 11. Moreover, according to possible
implementations, the second outlet 16 can be a longitudinal
or axial aperture provided on a terminal or bottom part of the
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fixed body 11. When the mobile selector body 12 1s suitably
positioned, the second outlet 16 can be defined with a
circular crown shape made between the fixed body 11 and
the mobile selector body 12.

According to some forms of embodiment, which can be
combined with all the forms of embodiment described here,
the first and second position of use of the mobile selector
body 12 can be defined by rotating the mobile selector body
12 with respect to the fixed body 11 around the axis of
rotation X.

The fixed body 11 can comprise a first portion 13, which
can be configured to receive the mobile selector body 12,
and a second portion 14 1n which the first outlets 15 and the
second outlets 16 can be made. The first portion 13 and the
second portion 14 can be adjacent to each other, consecutive
along the axis X.

According to forms of embodiment described using FIG.
1, the first portion 13 and the second portion 14 can be
coaxial, made 1n a single body and can both have a cylin-
drical external shape.

In some forms of embodiment, which can be combined

with all the forms of embodiment described here, the first
portion 13 and the second portion 14 can be made with an
external shape that 1s parallelepiped, conical, polygonal, of
different shapes, or any combination of the above.
In some forms of embodiment, which can be combined
with all the forms of embodiment described here, the first
portion 13 and the second portion 14 can be made with a
different diameter (or equivalent diameter), without depart-
ing from the field of the present invention.

In some forms of embodiment, which can be combined
with all the forms of embodiment described here, the first
portion 13 and the second portion 14 can be hollow longi-
tudinally and can define a common internal cavity 17
longitudinally through 1n the fixed body 11. The internal
cavity 17 1s configured to receive the mobile selector body
12. In particular, the mobile selector body 12 can be moved
axially along the internal cavity 17. The first portion 13 1s
provided with an 1nsertion aperture 18a through which 1t 1s
possible to insert the mobile selector body 12 into the
internal cavity 17, mitially into the part that belongs to the
first portion 13 and subsequently also into the part that
belongs to the second portion 14. For example, the insertion
aperture 18a of the fixed body 11 can be 1 a position
opposite the second outlet 16.

In particular, the first portion 13 can be made with internal
walls 18 of a shape suitable to receive and allow the rotation
of the mobile selector body 12 with respect to the fixed body
11. The internal walls 18 delimit the part of internal cavity
17 that belongs to the first portion 13.

The internal walls 18 can also comprise a threaded portion
19 which for example can be extended for the entire length
of the internal walls 18, or which can aflect one or more
partial and/or intermediate segments of the internal walls 18.
The threaded portion 19 can be for example a threaded
segment of part or all of the surface of the internal walls 18.
The threaded portion 19 1s advantageously sized 1n length 1n
coordination with the desired travel that the mobile selector
body 12 can make 1nside the fixed body 11.

For example, 1n some forms of embodiment, the threaded
portion 19 can extend only for one segment of the walls 18
of the mobile selector body 12.

In some forms of embodiment, which can be combined
with all the forms of embodiment described here, the mobile
selector body 12 can be provided with a threaded portion or
threaded zone 30, mating with the threaded portion 19
provided on the internal walls 18 of the fixed body 11, to
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make a mating screw system (mobile selector body
12—mother screw (fixed body 11)).

The threaded portion 19 can advantageously be coupled
with the threaded portion or threaded zone 30, made on the
mobile selector body 12, as discussed hereatter.

According to some forms of embodiment, which can be
combined with all the forms of embodiment described here,
the fixed body 11 can comprise at least one sealing seating
20, for example made 1n the second portion 14, or partly 1n
the first portion 13 and partly in the second portion 14.

According to some forms of embodiment, for example the
part of the internal cavity 17 that 1s provided astride the first
portion 13 and the second portion 14 of the fixed body 11 can
comprise said sealing seating 20. Therefore, 1n possible
implementations, part of the sealing seating 20 belongs to
the first portion 13 and part of the sealing seating 20 belongs
to the second portion 14, or in other implementations the
sealing seating 20 belongs only to the second portion 14. The
sealing seating 20 can be defined by a longitudinal wall, for
example cylindrical 1n shape, and a transverse abutment
wall, for example shaped like a circular crown. The trans-
verse abutment wall can be provided in the part of the
sealing seating 20 that belongs to the first portion 13 of the
fixed body 11, or 1n the second portion 14, depending on the
embodiments. The two walls of the sealing seating 20 can be
adjacent to each other, 1n particular they can have a common
edge 1n correspondence with the external diameter of the
transverse wall. The two walls of the sealing seating 20 can
thus be configured to define a step-like seating, or undercut.

The sealing seating 20 1s configured to house at least a
first sealing element 21 which during use can be made to
abut on the transverse abutment wall of the sealing seating
20. For example, the first sealing element 21 can be provided
in the part of the sealing seating 20 that belongs to the first
portion 13 of the fixed body 11, or 1n the second portion 14,
depending on the forms of embodiment. The one or more
first outlets 15 can be made facing the sealing seating 20,
that 1s, they can be made passing through the second portion
14, opening radially on one side toward the outside and on
the other side toward the common internal sealing seating
20.

The first sealing element 21 can be a component with a
shape mating with the walls of the sealing seating 20, for
example cylindrical, made with a longitudinally through
aperture. Furthermore, the first sealing element 21 can be
made of flexible matenial that adapts to the shape of the
clements with which it 1s 1n contact, such as for example an
clastic-plastic material. An element that respects these
requirements can be, for example, a packing or a flexible
ring, or an annular packing. For example, the first sealing
clement 21 can have a rectangular cross section (see FIG. 1).

In some forms of embodiment, which can be combined
with all the forms of embodiment described here, a second
sealing element 22 can be provided, such as for example a
bushing, for example made of the same shape and material
as the first sealing element 21. The second sealing element
22 can be disposed 1n the part of the sealing seating 20 that
belongs to the second portion 14 of the fixed body 11. In
particular, the second sealing element 22 can be disposed
downstream of the first sealing element 21 provided 1n the
part of the sealing seating 20 that belongs to the first portion
13 of the fixed body 11, with respect to the direction of
insertion of the mobile selector body 12 into the internal
cavity 17 along the axis X.

In some forms of embodiment, which can be combined
with all the forms of embodiment described here, the second
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sealing element 22 can be made of a different shape and
material from the first sealing element 21.

Additionally, the second sealing element 22 can be made
with at least one hole 22a passing radially through each first
outlet 15. It the second sealing element 22 1s a bushing, the 5
through hole 22a can be made in the walls of the bushing.

In some forms of embodiment, 1t may be advantageous to
provide more than one first sealing element 21 1n the sealing,
seating 20, 1n particular, see for example FIG. 1, two first
sealing elements 21. The other first sealing element 21 can 10
be provided 1n the part of the sealing seating 20 that belongs
to the first portion 13 of the fixed body 11. In this solution,
the two first sealing elements 21 can be alternated with the
second sealing element 22.

The first sealing elements 21 and the second sealing 15
clement 22, intermediate between them, can be coaxially
overlapping so that the respective longitudinal apertures are
aligned along the axis of rotation X. In particular, a first
proximal sealing element 21 may be provided, disposed in
the part of the sealing seating 20 provided in the first portion 20
13, and a first distal sealing element 21 disposed 1n the part
of the sealing seating 20 provided 1n the second portion 14.

In some forms of embodiment, which can be combined
with all the forms of embodiment described here, a mechani-
cal stop system 46 can be provided, configured to prevent 25
the axial dis-insertion of the mobile selector body 12 and
fixed body 11.

In some forms of embodiment, which can be combined
with all the forms of embodiment described here, a mechani-
cal end-of-travel system 52 may be provided, configured to 30
determine an end-of-travel of the rotation screwing of the
mobile selector body 12 and fixed body 11, that 1s, to prevent
an excessive axial msertion or infinite screwing.

In this way, advantageously, the mobile selector body 12
1s always partly inserted in the fixed body 11. 35

For example, in some forms of embodiment, the mechani-
cal stop system 46 can include a clamping element 23.

The first sealing elements 21 and the second sealing
clement 22 can be held 1n abutment 1n the sealing seating 20
by the clamping element 23. In particular, the first sealing 40
clements 21 and the second sealing element 22 can be held
axially packed, thanks to the clamping element 23. The
clamping element 23 can be configured as an annular plate
or ring, with a shape mating with that of the portion of
internal cavity 17 associated with the second portion 14. 45
Furthermore, the clamping element 23 can be made with a
longitudinally through aperture, coaxial to the axis X and
compatible 1 size with the longitudinal apertures associated
with the first sealing elements 21 and the second sealing
clement 22. The clamping element 23 can be disposed 50
downstream of the first distal sealing element 21 disposed 1n
the part of the sealing seating 20 provided in the second
portion 14.

The clamping element 23, 1f present, can also be provided
when there 1s only one first sealing element 21 and a second 55
sealing element 22. In this case, the clamping element 23 can
be disposed downstream of the second sealing element 22.

The clamping element 23 can be attached to the fixed
body 11, for example by a fixed-joint coupling in a recess 24
made 1n the fixed body 11 itself. In particular, the recess 24 60
can be a transverse hollow or groove in the walls of the
internal cavity 17 of the fixed body 11.

Alternatively, the clamping element 23 may not be pro-
vided and the second sealing element 22 can 1itself function
as a clamping element, being disposed for example con- 65
strained, for example axially lodged, 1n a suitable seating or
undercut made 1n the second portion 14.
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In some forms of embodiment, the first sealing elements
21, or the first sealing element 21 when only one 1s provided
as described above, the second sealing element 22 and the
clamping element 23 1f present can overlap each other or be
made 1n a single body by known techniques, and all 1n all
can define or delimit an aperture 25.

According to the present description, the aperture 235 can
extend 1n a longitudinal and coaxial direction with respect to
the axis of rotation X.

The mobile selector body 12 according to some forms of
embodiment described here can comprise a first zone 27,
which 1n the first position of use can be exposed, that 1s
external, with respect to the fixed body 11, a second zone 28
connecting the mobile selector body 12 to the fixed body 11,
and a third zone 29, whose position can define the first and
second position of use.

According to some forms of embodiment, the first zone 27
can have a umiformly cylindrical shape. Alternatively, it can
be made with suitable shaped protrusions, see for example
FIG. 1, to facilitate the rotation of the mobile selector body
12 with respect to the fixed body 11.

The second zone 28 can be located during use in the
internal cavity 17 and can have mating shape and size for
insertion in the iternal cavity 17. For example, the second
zone 28 of the mobile selector body 12 can be configured to
function as a connection with the threaded portion 19 of the
fixed body 11. In particular, the external walls of the second
zone 28 of the mobile selector body 12 can have the threaded
zone 30 which, 1n size and pitch of the thread, can be mating
with the threaded portion 19 made in the internal cavity 17.
The threaded portion 19 of the fixed body 11 and the
threaded zone 30 of the mobile selector body 12 can be
mating with each other so as to obtain a threaded coupling
of the fixed body 11 and the mobile selector body 12.

In some forms of embodiment, the fixed body 11 and the
mobile selector body 12 can be connected by other or
alternative techniques, such as for example snap-in attach-
ments.

The third zone 29 of the mobile selector body 12 can be
configured with a cylindrical external shape, and can have a
smaller diameter than the second zone 28. The third zone 29
can be mserted 1nto the aperture 25 so as to keep the axis of
rotation X of the mobile selector body 12 unchanged during
its selective movement between the first and second position
of use. For this reason, the third zone 29 can have a smaller
diameter than that of the aperture 25.

In correspondence with a terminal portion of the third
zone 29 of the mobile selector body 12, outlets 31 can be
provided, for example made radial, so that the air can pass.
The outlets 31 can be provided to cooperate, for example to
be put in communication, selectively with the one or more
first outlets 15 and with the respective at least one hole 22qa
of the second sealing element 22 1f provided (first position
of use, FIG. 2a), or with the second outlet 16 of the second
portion 14 of the fixed body 11 (second position of use, FIG.
2b), depending on the axial positions assumed by the mobile
selector body 12, or said outlets 31 can be obstructed by a
first sealing element 21 (third or intermediate position, FIG.
2¢).

Furthermore, in correspondence with a terminal portion of
the third zone 29, a clamping strip 32 can be provided, for
example attached, such as for example an annular strip, an
annular packing or an O-ring. The clamping strip 32 can be
configured to function as a holding element, or end-of-travel
abutment, to prevent any unwanted axial dis-insertion of the
mobile selector body 12 toward the outside. The clamping
strip 32 can be made of elastic material suitable to adapt to
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the shape and diameter of the mobile selector body 12. The
clamping strip 32 can be attached to the mobile selector
body 12 by fixed-joint coupling, by housing 1t in a suitable
seating made 1n the mobile selector body 12 itself. During
use, the clamping strip 32 can protrude with respect to the
diameter of the third zone 29 of the mobile selector body 12
with a diameter that can be more than that of the aperture 25.

According to some forms of embodiment, the mobile
selector body 12 can be an element made 1n a single body,
for example made hollow inside to define a longitudinal
passage channel 26.

In possible implementations, the passage channel 26 can
be configured with an overall decreasing internal section,
considered in the direction of passage of the fluid in the
passage channel 26.

According to some forms of embodiment, described for

example using FIG. 1, a portion of the passage channel 26
associated with, that 1s belonging to, the first zone 27 of the
mobile selector body 12 can be made with a decreasing
section, the portion associated with the second zone 28 with
a constant section, and the portion associated with the third
zone 29 with again a decreasing section.
In some forms of embodiment, 1t 1s possible to provide a
different organization of the section of the passage channel
26, for example uniformly decreasing, without departing
from the field of the present invention.

The passage channel 26 can comprise at the upper part an
entrance zone or aperture 33, coaxial with respect to the axis
of rotation X, and at the lower part said outlets 31, radially
through 1n the walls of the mobile selector body 12. There-
fore, the passage channel 26 can be a channel with a mainly
longitudinal development, which extends from the entrance
zone or aperture 33 to the outlets 31 which, as we said, can
be made radially. Both the passage channel 26 and the
outlets 31 can have for example, but not restrictively, a
circular cross section. The air arriving from an inflation
device or apparatus during use can be introduced through the
entrance zone or aperture 33 and can exit through the outlets
31.

The first position of use of the mobile selector body 12,
according to forms of embodiment described above, can be
determined or established by removing the mobile selector
body 12, for example by suitable rotation, with respect to the
top of the fixed body 11 (see for example FIG. 2a). This can
be done by taking the clamping strip 32 to abut on the
clamping element 23 so that the clamping element 23
functions as an end-of-travel for another rotation of the
mobile selector body 12. In correspondence with the first
position of use, each outlet 31 of the mobile selector body
12 can be aligned with a hole 22a of the second sealing
clement 22, 1n turn aligned with a first outlet 15.

The second position of use of the mobile selector body 12
can be determined by rotating the mobile selector body 12
until 1t reaches a condition of complete insertion of the
second zone 28 1nto the fixed body 11 (see for example FIG.
2b). Alternatively, the second position can be identified
when the second zone 28 abuts against the first sealing
clement 21, acting as an end-oi-travel for a further rotation
of the mobile selector body 12. In this condition the outlets
31 of the mobile selector body 12 can be external with
respect to the fixed body 11 and aligned with the second
outlet 16.

In some forms of embodiment it 1s possible to configure
the mobile selector body 12 1 a third position, called
intermediate position, i which the outlets 31 can face
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toward one of the first sealing elements 21, 1solating the
entrance zone 33 from the first 15 and second outlets 16, see
for example FIG. 2c.

According to some forms of embodiment, the valve for air
chambers 10 can be comprised 1n a tire with a double air
chamber, for convenience not shown 1n its entirety in the
attached drawings. The double air chamber tire can comprise
a first air chamber 34, or external air chamber, and a second
air chamber 35, or internal air chamber, different from the
first air chamber 34, shown schematically in FIGS. 2a, 25,
2c. The valve for air chambers 10 can be inserted radially 1n
the double air chamber tire and configured so that a first air
chamber 34 1s associated with a first position of use, and a
second air chamber 35 1s associated with a second position
ol use.

The fixed body 11 can be constrained to the first chamber
34 and the second chamber 35 by gluing means that prevent
the air escaping, such as for example glues or elastomers or
other means suitable for the purpose.

Furthermore, the movement between the first and second
position of use can put the first chamber 34 and the second
air chamber 35 respectively into communication with the
entrance zone or aperture 33 of the mobile selector body 12,
so the air can pass.

According to some forms of embodiment, the one or more
first sealing elements 21 and the second sealing element 22,
correctly located 1n abutment 1n the sealing seating 20, can
physically separate the first chamber 34 and the second air
chamber 35. In other words, when one of the two air
chambers 1s 1n communication with the entrance zone or
aperture 33, the other air chamber 1s 1solated with respect to
the entrance zone or aperture 33.

FIGS. 3, 4, 5 and 6 are used to describe other forms of
embodiment, which can be combined with all the forms of
embodiment described here, of a valve 10 for air chambers,
in which a single first sealing element 21 and a second
sealing element 22 are provided. In these forms of embodi-
ment, a single sealing seating 20 1s not provided 1n the fixed
body 11, but instead two sealing seatings 20a, 205 are
provided, that 1s, a first proximal sealing seating 20a, nearer
to the entrance zone or aperture 33, and a second distal
sealing seating 205, that 1s, more distant from the entrance
zone or aperture 33.

The first sealing seating 20a can be configured to receive
the first sealing element 21, that 1s, a first proximal sealing
clement. The first sealing seating 20a can be made 1nside the
second portion 14, or 1n the terminal part of the first portion
13, adjacent to the second portion 14. the first sealing seating
20a can be made for example as an annular groove or
undercut, for example with a quadrangular section, such as
rectangular.

In the same way, the second sealing seating 205 can be
configured to receive the second sealing element 21 and
typically can be made inside the second portion 14.

The second sealing seating 2056 can be made with a shape
similar to the first sealing seating 20a, but the sizes, for
example the width, may vary, to accommodate or receive a
second sealing element 22 which can have a different
thickness or height, for example bigger, than the first sealing
clement 20.

In these forms of embodiment, in the part of the internal
cavity 17 of the second portion 14 that 1s intermediate
between the first sealing seating 20a and the second sealing
seating 205, said one or more first outlets 15 can be
provided, made as radial through holes through the second
portion 14, which communicate with the internal cavity 17.
Said one or more first outlets 15 can be aligned in commu-
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nication with the one or more outlets 31 of the mobile
selector body 12, for example 1n the first position of use as
described above using FIG. 2a.

In these forms of embodiment, said second outlet 16 1s
also provided, which opens onto the bottom or terminal part
of the second portion 14 of the fixed body 11, 1n a position
opposite said entrance zone or aperture 18a.

FIGS. 3, 4, 5 and 6 are used to describe forms of
embodiment, which can be combined with all the forms of
embodiment described here, in which the valve 10 com-
prises a packing 39, for example with a conical or truncated
cone shape, fitted onto the second portion 14 of the fixed
body 11. The packing 39 for example can be super-injected
onto the second portion 14.

FIGS. 3, 4, 5 and 6 are used to describe forms of
embodiment, which can be combined with all the forms of
embodiment described here, in which the valve 10 com-
prises a sealing body 40, also called standard sealing disc,
for example made of vulcanized rubber. The sealing body 40
can be coupled with the second portion 14 of the fixed body
11. The sealing body 40 can be annular 1n shape, such as
circular or elliptical, or a similar shape or also another shape,
depending on the type of air chamber. The sealing body 40
can be provided with a central through seating 41 to receive
the fixed body 11. In particular, the sealing body 40 can be
connected to the second portion 14 of the fixed body 11,
which for example can be inserted into the central through
seating 41 and clamped there. To this purpose, the second
portion 14 can be externally provided with a corrugated
surface 42, formed by crests and valleys, able to cooperate,
firmly gripping and holding, with a mating corrugated
surface 44, formed by crests and valleys, made on the
internal walls of the central through seating 41 of the sealing
body 40. The sealing body 40 can for example be super-
injected onto the second portion 14.

FIGS. 3, 4, 5 and 6 are used to describe forms of
embodiment, which can be combined with all the forms of
embodiment described here, in which the valve 10 1s pro-
vided with a valve body 38, drivable by a user and which can
cooperate with an inflation apparatus. The valve body 38 can
be the needle valve type, and can be coupled with, or
inserted 1nto, the mobile selector body 12. A cap 37 can be
provided to protect the valve body 38.

FIGS. 3, 4, 5 and 6 are used to describe forms of
embodiment, which can be combined with all the forms of
embodiment described here, in which the valve 10 1s pro-
vided with a threaded ring nut 45, or annular nut, or threaded
ring, coupled with the first portion 13 and which includes
inside 1t, housed 1n an annular seating, a packing 46, such as
an O-ring. The threaded ring nut 45 can for example be
knurled.

FIG. 4 1s used to describe forms of embodiment, which
can be combined with all the forms of embodiment
described here, in which the valve 10 1s 1n the first position
of use, or high position, in which air 1s allowed to pass only
from and toward the first external air chamber 34, through
the first radial outlets 15 made on the second portion 14 of
the fixed body 11. The enlarged detail 1n FIG. 4 1s used to
describe forms of embodiment of the mechanical stop sys-
tem 46 to prevent the complete and unwanted axial removal
of the mobile selector body 12 from the fixed body 11. This
solution can therefore be for example an alternative to the
clamping element 23 described using FIG. 1. The mechani-
cal stop system 46 can be formed by a widened annular
portion 48, for example protruding radially, provided on the
mobile selector body 12 and by a narrowing protrusion 50 in
the internal cavity 17 of the fixed body 11. The widened
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annular portion 48 and the narrowing protrusion 50 are
reciprocally sized, also 1n relation to the internal diameter of
the mternal cavity 17, to cause a desired mechanical axial
interference between mobile selector body 12 and internal
wall 18 of the fixed body 11.

FIG. 5 1s used to describe forms of embodiment, which
can be combined with all the forms of embodiment
described here, in which the valve 10 1s 1n the second
position of use, or low position, in which air 1s allowed to
pass only from and toward the second internal air chamber
35, through the second longitudinal outlet 16 made on the
bottom of the second portion 14 of the fixed body 11. The
enlarged detail in FIG. § 1s used to describe forms of
embodiment of the mechanical end-of-travel system 52 to
prevent the mobile selector body 12 from being screwed
infinitely to the fixed body 11. The mechanical end-oi-travel
system 52 can be formed by a protruding step or undercut 54
provided externally on the mobile selector body 12 and by
an annular abutment edge 56 that delimits peripherally the
insertion aperture 18a of the fixed body 11. The protruding
step or undercut 54 and the annular abutment edge 56 are
reciprocally sized to interfere axially and to stop the advance
by the mobile selector body 12 toward the inside of the fixed
body 11 once the whole threaded portion 19 has been
screwed to the threaded zone 30. Advantageously, the posi-
tion of the mechanical end-of-travel system 52 1s such that
the protrusion of the mobile selector body 12 from the fixed
body 11 1s very limited, to prevent damage to the mobile
selector body 12 itself during the functioning of the valve 10
in applications such as a rolling tire. The mechanical end-
of-travel system 52 1s also shown 1n FIG. 1, and 1s applicable
to the forms of embodiment described there, and 1n FIG. 25
the action of the end-of-travel 1s seen in the second position
ol use.

FIG. 6 1s used to describe forms of embodiment, which
can be combined with all the forms of embodiment
described here, in which the valve 10 1s 1n the intermediate
position, 1n which no air 1s allowed to pass from or toward
both the first external air chamber 34 or the second internal
air chamber 35. Therefore, 1t 1s not allowed for the first
external air chamber 34 and the second air chamber 35 to
come 1nto communication in any operating position of the
mobile selector body 12 with respect to the fixed body 11,
that 1s, there 1s no possibility of mtroducing or transferring
air from the first external air chamber 34 to the second air
chamber 35 or vice versa.

According to some forms of embodiment described here,
which can be combined with all the forms of embodiment
described here, the mechanical stop system 46 and the
mechanical end-of-travel system 52 are advantageously dis-
posed at a distance from each other such as to determine
exactly the first position of use and the second position of
use of the mobile selector body 12, 1n which, as we said, 1t
1s possible to communicate exclusively 1n a distinct manner,
respectively with the first external air chamber 34 and the
second air chamber 35. Only 1n these two first and second
positions of use 1s there a distinct stream of air in one
direction, respectively from and toward the first external air
chamber 34 or from and toward the second air chamber 35.
In the other intermediate positions of the mobile selector
body 12 the first external air chamber 34 and the second air
chamber 35 are completely 1solated toward the outside and
with respect to each other.

It 1s clear that modifications and/or additions of parts may
be made to the valve for air chambers as described hereto-
fore, without departing from the field and scope of the
present invention.
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It 1s also clear that, although the present invention has
been described with reference to some specific examples, a
person of skill in the art shall certaimnly be able to achieve
many other equivalent forms of valve for air chambers,
having the characteristics as set forth in the claims and hence
all coming within the field of protection defined thereby.

Although the above refers to forms of embodiment of the
invention, other forms of embodiment can be provided
without departing from the main field of protection, which
1s defined by the following claims.

The 1nvention claimed 1s:

1. Valve for air chambers comprising a fixed body and a
mobile selector body, wherein the mobile selector body 1s
disposed coaxially 1n the fixed body and said mobile selector
body 1s configured to slide with respect to the fixed body
along an axis, characterized 1n that the mobile selector body
has a first position of use and a second position of use,
wherein the fixed body 1s made with an internal cavity and
in that said internal cavity comprises at least one seating,
said at least one seating housing at least a first sealing
clement and a second sealing element, wherein said mobile
selector body and said fixed body are configured to be
coupled by screwing, said mobile selector body providing a
threaded portion and said fixed body being provided with a
first portion that comprises, 1n said internal cavity, a threaded
zone mating with said threaded portion, wherein said fixed
body comprises a second portion adjacent to the first portion,
said second portion comprising one or more lirst radial
outlets and one or more second longitudinal outlets, wherein
said mobile selector body comprises an entrance zone, a
channel for a passage of the air and one or more radial
outlets configured to communicate respectively with said
one or more first radial outlets 1n the first position of use and
with said one or more second longitudinal outlets 1n the
second position of use, a mechanical stop system being
provided, configured to prevent axial dis-insertion of the
mobile selector body and fixed body, and a mechanical
end-of-travel system being provided, configured to define an
end-of-travel of rotation screwing of the mobile selector
body and fixed body.

2. Valve for air chambers as in claim 1, characterized 1n
that the first and the second position of use of the mobile
selector body are defined by the rotation of the mobile
selector body with respect to the fixed body around the axis.

3. Valve for air chambers as in claim 1, characterized 1n
that one or more first and second sealing elements are
located in abutment on the at least one seating, each of the
one or more first and second sealing elements made with a
longitudinal through aperture, overlapping during use to
determine a single aperture coaxial with respect to an axis of
rotation and 1n that said first and second sealing elements are
kept in abutment on the at least one seating by means of a
clamping eclement.

4. Valve for air chambers as in claim 3, characterized 1n
that the mobile selector body comprises a first zone, which
in the first position of use 1s exposed with respect to the fixed
body, a second zone connecting the mobile selector body to
the fixed body and a third zone, during use housed in the
aperture, whose position defines the first and second position
ol use.

5. Valve for air chambers as in claim 4, characterized 1n
that a clamping strip 1s attached on an end portion of said
third zone.

6. Valve for air chambers as 1in claim 2, characterized 1n
that the mobile selector body 1s made with said passage
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channel that comprises the entrance zone, coaxial with
respect to an axis of rotation, and the one or more radial
outlets.

7. Valve for air chambers as 1n claim 3, characterized in
that the first position of use 1s determined through extraction
by rotation of the mobile selector body with respect to the
fixed body until a clamping strip 1s taken 1n abutment on a
clamping element so that the clamping element acts as an
end-of-travel for the rotation of the mobile selector body,
and 1n that 1n said first position of use each outlet of the
mobile selector body 1s aligned with a hole of the second
sealing element.

8. Valve for air chambers as 1n claim 3, characterized in
that the second position of use i1s defined by the rotation of
the mobile selector body until it determines insertion of a
second zone 1n the fixed body, and when the second zone
goes 1nto abutment against the first sealing element 1t clamps
the rotation of the mobile selector body so that the outlets of
the mobile selector body are external with respect to the
fixed body and ahgned with the second outlet.

9. Valve for air chambers as 1n claim 3, characterized in
that the mobile selector body has a third position, 1n which
the one or more radial outlets face one of the first sealing
clements 1solating the entrance zone from the first and
second outlets.

10. Valve for air chambers as 1in claim 1, comprising a
single first sealing element and a second sealing element
disposed 1n respective two sealing seatings, of which a first
proximal sealing seating toward the entrance zone, and a
second distal sealing seating, distant from the entrance zone.

11. Valve for air chambers as 1n claim 10, characterized 1n
that 1n a part of the internal cavity of the second portion that
1s intermediate between the first sealing seating and the
second sealing seating, said one or more {irst radial outlets
are provided, and 1n that said second outlet opens onto a
bottom of the second portion of the fixed body.

12. Valve for air chambers as 1n claim 1, comprising a
sealing body made of vulcanized rubber, annular 1n shape
with a central through seating to receive the second portion
the fixed body, said second portion being externally pro-
vided with a corrugated surface able to cooperate with a
mating corrugated surface made on internal walls of the
central through seating of the sealing body.

13. Valve for air chambers as 1n claim 1, characterized 1n
that the mechanical stop system comprises a widened annu-
lar portion provided on the mobile selector body and a
narrowing protrusion in the internal cavity of the fixed body.

14. Valve for air chambers as 1n claim 1, characterized 1n
that said fixed body comprises an insertion aperture through
which to insert the mobile selector body.

15. Valve for air chambers as in claim 14, characterized 1n
that the mechanical end-of-travel system comprises a pro-
truding step provided externally on the mobile selector body
and an annular abutment edge that delimits peripherally the
insertion aperture of the fixed body.

16. Valve for air chambers as 1n claim 1, characterized 1n
that the mechanical stop system and the mechanical end-oi-
travel system are disposed at a distance from each other such
as to determine the first position of use and the second
position of use of the mobile selector body.

17. Tire with a double chamber comprising a first air
chamber and a second air chamber, different from each
other, and comprising a valve for air chambers according to
claim 1, wherein, in the first position of use the one or more
first outlets are communicating with the first air chamber and
in the second position of use the one or more second outlets
are communicating with the second air chamber.
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18. Tire with a double chamber as 1n claim 17, charac-
terized in that the fixed body 1s constrained to the first air
chamber and to the second air chamber and 1n that the first
and the second position of use put the first air chamber and
the second air chamber respectively mnto communication
with the entrance zone of the mobile selector body.

19. Tire with a double chamber as 1n claim 17, charac-
terized in that the first airr chamber and the second air
chamber are separated from each other by first sealing
clements and by second sealing elements.
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